MERHAB: Clear and present danger:
monitoring and management of lipophilic
shellfish toxins in Washington State

The objectives of the proposed study are to:

1) ldentify and spatio-temporally characterize the distribution of phytoplankton
species that produce DSP toxins and azaspiracids accumulating in
Washington State shellfish,

2) Establish and validate a tiered early warning system for DSP and AZP events,
including routine microscopy by SoundToxins/ORHAB partners, and rapid
toxin screening in seawater and shellfish,

3) Assist State managers in establishing globally accepted protocols for
quantifying lipophilic toxins as part of their biotoxin monitoring program,

4) Inform and educate stakeholders about lipophilic toxin risk and management
with the goal of transitioning the project to State funding at the end of 3
years.
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Characterization of lipophilic shellfish toxins
and associated harmful algal bloom species in
Puget Sound (WA) and adjacent coastal waters

Funding

Harmful Algae and their Toxins Multimedia

Projects NOAA National Centers for Coastal Ocean Science (NCCOS) Monitoring
Shellfish toxins and associated HAB and Event Response to Harmful Algal Blooms (MERHAB) program

species in Puget Sound
Algal toxins in Alaskan marine Partners
mammal populations
e Jerry Borchert, WA State Department of Health
¢ Neil Harrington, Jamestown S'Klallam Tribe
e Jonathan Deeds, US Food and Drug Administration (FDA), College Park,
MD
¢ Gregory Doucette, NOAA /NOS/NCCOS/CCEHBR, Marine Biotoxins
Program, Charleston, SC
¢ Urban Tillmann Alfred Wegener Institute, Germany
e Michael Twiner, Wayne State University School of Medicine, MI
¢ Olympic Region Harmful Algal Bloom ( & ORHAB) partnership
¢ @ SoundToxins partnership

http://www.nwfsc.noaa.gov/research/divisions/efs/microbes/harmful_algae/characterization_lipophilic_shellfish_toxins.cfm
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Toxin Level by LCMS/MS
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Table 1. Lipophilic toxins ' measured in Sequim Bay shellfish and Ehvtoplankton during

summer 2012.
Total OA ~ ~ Dinophysis
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Weekly: June 6 — Sept 30, 2016
Weekly mussels and SPATT, Twice monthly other shellfish from Sequim Bay



Timeline from Proposal

Task

Relevant
Project
Objective(s)

Sept 2014-15 Sept 2015-16 Sept 2016-17

Partner training sessions

1,2,3

Website, Facebook, and Twitter setup and
operation

1,2,3,4

Weekly water samples, phytoplankton
collections

1,2

Weekly shellfish sampling

2

SPATT deployment

1,2

Charleston LC/MS analysis

NWSFC LC/MS analysis

\WDOH LC/MS analysis

PP2a optimization and deployment (DSP
toxins)

gPCR optimization using available probes

Sequencing and phylogenetic ID

Cell isolations and cultures

gPCR plankton analysis

SEM microscopy

Conference meetings

Community Presentations: Dissemination of
previous years findings to stakeholders and
citizens

Pl/stakeholder meetings (WA State)

Seek sustainable funding for WDOH toxin
program

Modify WDOH toxin program

Publications




Roles & Responsibilities

Dr. Vera Trainer will supervise all sampling and chemical analysis through close collaboration and regular
communication with all project partners.

Jerry Borchert (WDOH) will provide advice on shellfish sampling, development of an optimized monitoring
program, and community involvement.

Dr. Gregory Doucette will be responsible for initial LC-MS/MS analysis of shellfish and SPATT samples for
lipophilic toxins with transfer of this expertise to both the NWFSC and WDOH.

Mr. Nicolaus Adams will work with Dr. Tillman to assess genus- and species-level PCR probes to Azadinium

Ms. Bich-Thuy Eberhart will lead PP2a analysis through close collaboration and regular communication with
NWFSC, SoundToxins & ORHAB personnel

Ms. Catherine Sloan & Gina Ylitalo will lead LC/MS analysis at NWFSC.

Dr. Urban Tillmann (Alfred-Wegener Institute), co-Pl, will be involved in the identification of algal species
using light and electron microscopy

Dr. Jonathan Deeds (FDA) - evaluating both LC-MS/MS for DSP and AZP and in-vitro PP2a for DSP for
inclusion in the National Shellfish Sanitation Program.

Mr. Neil Harrington (Jamestown S’Klallam Tribe), co-Pl, will sample and analyze samples at Sequim Bay. He

will also work to integrate the findings of this project into tribal monitoring and shellfish management
programs.



